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AMENDMENTS TO THE CLAIMS 

1 . (Cuire itly amended) A method of determming the presence of a target agent in an 
environment, comprising the steps of: 

obtaining a first sample from the environment; 

introdi sing tlic first sample to at least one detection module; 

filterii]ij the first sample through at least a first filter and a second filter comprising the at 
least one detec tion module, wherein the first filter contains at least one detection molecule for 
binding the tai get agent thereto and the second filter contains no detection molecules for binding 
the target agec t thereto ; 

measu ing an optical property of the first filter and the second filter after filtering the first 
sample there t trough; and 

comparing the measured optical property of the first filter to the measured optical 
property of thi second filter to detennine the presence of the target agent* 

2. (Original) The method of claim 1, wherein the first filter and the second filter are optical 
gratings. ^ 

3. (Original) The method of claim 2, wherein the optical gratings are Bragg gratings. 

4. (Original) The method of claim 3, wherein the Bragg gratings are formed by 
holographical. / polymerizing a polymer-dispersed liquid crystal material. 

5. (Original) The method of claim 4, wherem the Bragg grating is fabricated 
holographical y for apodization. 

<S, (Original) The method of claim 1 , further comprising the step of adding a sample to a 
working fluid, wherein the working fluid, including the sample, is introduced to the at least one 
detection mociilc. 
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7. . (Origii .al) The method of claim 6, further comprising the step of recirculating the 
working fluid to obtain, a second sample from the environment. 

8. (Origji lal) The method of claim 1 , wherein measuring the optical px-operly of the first 
filter and the second filter includes determining a change in refractive index of the first filter and 
second filter. 

9. (Original) The method of claim 1, further comprising the step of storing data of the 
measured properties of the first filter and the measured properties of the second filter indicative 
of the presenc of the target agent. 

10. (CuTTC itly amended) A sensor for determining the presence of at least one target agent in 
a sample com] \ rising: 

a colle::tor system for collecting the sample from an environment; 
a trans I cr system for adding the sample to a working fluid; 

a dispf :"iser system for introducing the working fluid, including the sample, to a detector 
system; and 

a detec lor system comprising at least one detector module that includes: 

at least a first optical grating and a second optical grating, wherein the first optical 

grating contai is at least one detector molecule for binding t he at least one target agent thereto 

and the secon< I optical grating does not contain a detector molecule for binding tlie at least one 

target agent ft isrelo, 

at least a first measuring device for measuring an optical response of the first 

optical gratinj . afler contact with the working fluid, including the sample, 

at least a second measuring device for measuring an optical response of the 

second optica grating after contact with the working fluid, including the sample, and 

US2000 9&S5804.2 

PA(^ 5/15 * RCVD AT 12129/2006 2:53:03 PM [Eastern Standard Time] ' SVR:USPTO^^^^^^ 



12/29/2006 15:54 FAX 2025085858 KILPATRICK STOCKTON LLP @)006 

SA1C0078 4 PATENT 

Serial No. 1C/614,188 

a processor for comparing the measured optical response from the at least a first 
measuring de\ ice to the measured optical response from the at least a second measuring device 
to determine L -..e presence of the at least one target agent. 

1 1 . (Origij lal) The sensor according to claim 1 0 further comprismg a data storage system for 
storing data imlicative of the presence of the at least one target agent 

12. (Original) The sensor according to claim 1 1 fiirtlier comprising a transmission system for 
transmitting tl.e data indicative of the presence of the at least one target agent to an analysis 
location. 

13. (Origii lal) The sensor according to claim 10 further comprising a recirculation system for 
receiving the ^ vorking fluid, including the sample, from the at least one detector module and 
removing the i ample therefrom in order to re-use the working fluid with another sample from the 
collector systc. 31, 

14. (Origin al) The sensor of claim tO, wherein the first optical grating and the second optical 
grating are Bnigg gratings. 

1 5. (Origr :al) The sensor of claim 14, wherein the Bragg gratings are formed of a 
holographical y polymerized polymer-dispersed liquid crystal material. 

1 6. (Qrigi :ial) The sensor of claim 15, wherein the polymer-dispersed liquid crystal material 
comprises, prior to holographic polymerization: 

(a) a poly nerizable monomer; 

(b) a liqui;l crystal; 

(c) a crosii-linking monomer; 

(d) a coin dator; 

(e) a phot :>initiator dye; and 
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(f) a bindi ag site monomer, 

1 7. (Origir .al) The sensor of claim 1 0, wherein the at least a first measuring device and the at 
least a second measuring device are photodetectors. 

18. (Original) The sensor of claim 10, wherein the at least one detector module further 
comprises: 

a first nlet reservoir integrally connected to a first micro-fluidic channel for providing 
the working fluid, including the sample, to the at least a first optical grating; and 

a second inlet reservoir integrally connected to a second micro-fluidic channel for 
providing the ivorking fluid, including the sample, to the at least a second optical grating. 

1 9. (Original) The sensor of claim 1 8 further comprising a light source optically coupled to a 
waveguide foi providing light to the at least a first optical grating and the at least a second 
optical grating;. 

20. (Currently amended) A detector module for detecting a target agent williin a sample, the 
detector modi le comprising: 

a first :ind second inlet reservoir for receiving a working fluid containin ii the sample 
therein; • 

a first .nicro-fluidic cliannel integrally connected to the first inlet reservoir; 

a seco id micro-fluidic channel integrally connected to the second inlet reservoir; 

a first :)ptical grating physically integrated with the first micro-fluidic channel and a 
second optica grating physically integrated with the second micro-fluidic channel wherein the 
first optical gi .iting mcludes at least one detector molecule for binding t he target agent within the 
sample theret : and the second optical grating does not include a detector molecule for binditis 
the target age: t within the sample thereto : and 
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at leasi one outlet reservoir physically integrated with the first and second micro-fluidic 
channels for rc moving the working fliud containing the sample from the detector module in order 
tojre-'itse the w irking fluid v/ith another sample . 

2 1 . (Origii .al) The detector modulo of claim 20 fiirtlier comprising: 
a subst rate formed of a first material; and 

a second material formed on at least part of the substrate, wherein the at least one inlet 
reservoir, the I'irst raicro-fluidic channel, the second micro-floidic channel, the first optical 
grating, the sec ond optical grating and the at least one outlet reservoir are formed in the second 
material. 

22. (Original) Tlie detector module of claim 21 , wherein the first material is silicon. 

23. (Original) The detector module of claim 21, wherein the second material is silicon 
dioxide. 

24. (Original) The detector module of claim 21 further comprising a waveguide formed of a 
third material und optically integrated with the first and second optical gratings. 

25. (Original) The detector module of claim 24, wherein the third material is silicon 
oxynitride. 

26. (Original) The detector module of claim 24, wherein the waveguide is split into a first 
arm that is op ically integrated with the at least a first optical grating and a second arm that is 
optically intei rated with tlie second optical grating. 

27. (Ori.gi *.al) The detector module of claim 24 further comprising; 
a Jigh. source optically coupled to the waveguide; 

a first :)hotodeteclor located in an optical path of the waveguide and an optical path of the 
first optical gi iting; and 
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a second photodeleclor located in the optical path of the waveguide and an optical path of 
the second opt : cal grating. 

28. (OrigiiiaJ) The detector module of claim 26 further comprising a third optical grating 
located in a tJi rd arm of the waveguide, wherein the third optical grating docs not contact the 
sample. 

29. (Origijial) The detector module of claim 20, wherein the first and second optical gratings 
are formed of a holographically polymerized polymer-dispersed liquid crystal material 
comprising, p"ior to holographic polymerization: 

(a) a polyierizable monomer; 

(b) a liqui:l crystal; 

(c) a crosi -linking monomer; 

(d) acoiniator; 

(e) a phot :iinitiator dye; and 
(0 a bind.ng site monomer, 

30. (Oiigi lal) The detector module of claim 20 further comprising: 
a subs -rate formed of a first material; 

a seco :id material formed on at least part of the substrate having a waveguide formed 
therein of a ttird material; and 

a four h material formed on at least part of the second material wherein the at least one 
inlet reservoij the first micro-fluidic channel, the second micro-fluidic chaimcl, the first optical 
grating^ the sc cond optical grating and the at least one outlet reservoir are formed in the fourth 
material. 

3 1 . (Origi iial) The detector module of claim 30, wherein the first material is silicon. 
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32. (Origiiial) The detector module of claim 30, wbeTein the second material is SiOj. 

33. (Origii lal) The detector module of claim 30, wherein the third material is silicon 
oxynitride. 

34. (Origi nal) The detector module of claim 30, wherein the fourth material is a polymer. 

35. (Cancelled) 

36. (Cancelled) 

37. (Cancelled) 

38. (Cance lied) 
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